A new unsymmetrical photochromic diarylethene compound, namely 1-[2-methyl-5-(4-methoxyphenyl)-3-thienyl]-2-[2-methyl-5-(3-methoxy-4-formyphenyl)-3-thienyl] perfluorocyclopentene, was synthesized and its properties were investigated in detail, including photochromic reactivity kinetics and concentration effect. The results showed that the compound exhibited remarkable photochromism, changing between colorless and blue in solution, respectively. What is more, the kinetic experiments illustrated that the cyclization/cycloreversion process of this compound was determined to be the zeroth/first reaction.
Introduction
Organic photochromic materials have attracted much attention. Photochromic compounds can undergo a photo-induced reversible transformation between two isomers, which differ from each other in many changes of physical and chemical properties [1, 2] . To date, a large amount of organic photochromic molecular systems were reported, such as azobenzenes [3] , spirobenzopyrans [4] , fulgides [5] , and so on. Among the photochromic compounds, diarylethenes are one of the most promising candidates for photoelectronic applications owing to their excellent thermal stability, remarkable fatigue-resistance, rapid response and fairly high photocyclization quantum yields. Therefore they have attracted extensive attention from fundamental to practical points of view [6, 7] . In past several years, the design and synthesis of new photochromic compounds is still an active area of research [8] .
In previous literatures, numerous photochromic properties of diarylethene derivatives have been carried out [9, 10] However, there are few publications reported photochromic unsymmetrical hybrid diarylethene derivatives with methoxyphenyl moieties. This group can make the isolation of substituent electronic transfer to the conjugate system, which cloud make the density increased.It is enough to attract the attention of people.
According to the above aspects, in this work, a new unsymmetrical and blue photochromic diarylethene compound 1o was synesized. Then, the photochromic properties, kinetics and fluorescence properties were discussed and investigated in detail. The photochromic reaction of diarylethene 1o is shown in Scheme 1 
Experiments
Synthsis of diarylethene 1o. Diarylethene 1o was prepared based on the method described in Scheme 2. And its synthetic steps according to the similar procedure of Pu et al [11] . The structure of compound 1o was characterized by 1 H NMR spectroscopy. NMR spectra were recorded on Bruker AV400 (400 MHz) spectrometer with CDCl 3 as the solvent and tetramethylsilane as an internal standard. 1 
Scheme 2. Synthesis of diarylethene 1o
Results and discussion Photochromism of diarylethene 1o in hexane solution. The changes in the absorption spectra of diarylethene 1o, which were induced by photoirradiation at room temperature in hexane (2.0 × 10 -5 mol/L) are shown in Fig.1 . Upon irradiation with 297 nm light, the colorless solution of 1o turned to blue due to the appearance of a new broad absorption band at λ =581 nm defined as the formation of the closed-ring isomer 1c. Then, the blue colored solution reverted to colorless upon irradiation with visible light (λ > 450 nm), indicating that 1c returned to the initial state 1o, and a clear isosbestic point was observed at 314 nm. From the above description, we can easily get a conclusion that both open-ring isomer and closed-ring isomer of this diarylethene were stable in solution at room temperature. 
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Photochromic reaction kinetics in hexane solution. The photochromic cyclization and cycloreversion kinetics of this diarylethene in hexane were determined by UV-Vis spectra upon alternating irradiation with appropriate wavelength UV and visible light at room temperature. The cyclization and cycloreversion curves of compound 1o were shown in Fig.2 (A) , respectively. It can be seen that the relationships between the absorbance and exposal time have good linearity upon irradiation with 297 nm light. It is suggesting that the cyclization processes of compound 1o belong to the zeroth order reactio when open-ring isomers changed to closed-ring isomers. At the same time, during the cycloreversion of 1c, the relationship between -log(Abs) and exposal time also behave perfect linearity, as shown in Fig.2 (B) , indicating that the cycloreversion process belong to the first order reaction. So all k of cyclization/cycloreversion process (k o-c , 10 -3 ) of diarylethene 1c can be easily obtained in solution, respectively. The concentration effect. Fig. 3 shows the concentration dependence on the fluorescence spectrum of diarylethene 1o was measured in hexane at room temperature. As shown in Fig. 3 , When the concentration of diarylethene 1o in hexane increase 5 × 10 -6 mol/L, the fluorescence intensity of the open-ring isomer become strong first, But with the concentration increasing, the fluorescence intensity become weak. This self-quench phenomenon maybe resulted from the formation of excimers and of exciplexes in high concentration solutions so that deactivation effect can occur during the excited-state lifetime [12] . The results also demonstrated that molecular aggregation and the fluorescence quenching may occur when the concentration increased [13] . The phenomena can be useful for application as the fluorescence switches [14] . 
Summary
An unsymmetrical diarylethene was synthesized to investigate its photochromism and fluorescence. Diarylethene 1 showed good photochromism both in solution. The fluorescence intensity decreased along with the photochromism upon irradiation with 297 nm light. And the fluorescence intensity of the open-ring isomer shows the dependence on concentration. When the concentration of diarylethene 1o in hexane increase from 2 × 10 -6 mol/L to 2 × 10 -4 mol/L, the fluorescence intensity of the open-ring isomer become strong first, then it become weak.
